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Bottom Water O 2 Ranges
. Bottom water O 2 ranges based on HELCOM monitoring data for January 2014 -December 2016 (Figure 2 .A). Our study sites are divided into four categories based on their bottom water O 2 conditions. Oxic sites are defined by bottom water O 2 levels that are higher than 63 µM (hypoxic boundary) throughout the year. Seasonally hypoxic sites are characterized by a large range in bottom water O 2 and bottom waters are temporarily <63 µM during the year. Bottom waters at anoxic sites contain very little (0-5 µM) O 2 throughout the year. Re-oxygenated sites are anoxic under normal conditions, however, due to the recent Major Baltic Inflows, bottom water O 2 was elevated in the time period [2014] [2015] [2016] . Note that, bottom water O 2 measurements on a high temporal resolution (1-3 months) were not available for all sites. Where this was the case, we used O 2 monitoring data from nearby sites. These sites are highlighted in blue. ] of cable bacteria in the top 2.5 cm of the sediment. The sample sites are classified based on bottom water redox conditions, as described in Figure 1 . 
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1. Figure S7 . Pore water depth profiles of SO 4 2-(May/June 2016). The linear gradient in the green diamonds represents data points that were used for the calculation of the downward SO 4 2-flux, whereas the yellow triangles are data points that were not used for this calculation. Figure S8 . Pore water depth profiles of NH 4 + (May/June 2016). The linear gradient in the green diamonds represents data points that were used for the calculation of the downward NH 4 + flux, whereas the yellow triangles are data points that were not used for this calculation. ] of six taxonomic classes: Polychaeta (yellow), Sipunculidea (green), Oligochaeta (pink), Bivalvia (light gray), Malacostraca (red) and Insecta (dark gray). 
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Laboratory Induced Activity of Cable Bacteria
Here we assess whether reoxygenation of bottom water of intact sediment cores reactivates the metabolic activity of cable bacteria. We selected a core from site GOF5, since the high resolution depth profiles of pH, O 2 and ΣH 2 S resembled the characteristic fingerprint of cable bacteria after a period of their activity. Furthermore, the surface sediment of GOF5 was characterized by an orange oxidized layer near the top (oxic zone) followed by a gray layer (suboxic zone) and a black layer (sulfidic zone), which is typical for sediments that have been impacted by cable bacteria activity. A core from site BY15A was selected, to assess whether cable bacteria would outcompete Beggiatoaceae ( Figure  S1 ) upon reoxygenation.
Onboard laboratory induced bottom water reoxygenation of an intact sediment core retrieved from GOF5 induced a high activity of cable bacteria (<5 days; Figure S13B ), as indicated by the characteristic geochemical pH signature. 3, 4 This suggests that the metabolic activity of cable bacteria in the Gulf of Finland can be reactivated rapidly upon bottom water reoxygenation. In our experiment, the pH minimum decreased from ~7 ( Figure S4 ) to ~6.5 within 5 days ( Figure S13B) . A similar experiment performed on an intact sediment core retrieved from BY15A did not lead to an active cable bacteria community after 5 days ( Figure S13A ). The pH signal resembles the pH signal generated by Beggiatoaceae.
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Figure S13. Onboard incubations: High resolution pore water profiles of pH (black), O 2 (red) and ΣH 2 S (blue) for site BY15A and GOF5 after ~5 days of incubation with oxygenated overlying water. A B S18
Bioirrigation
To assess rate constants for bioirrigation, sediment cores retrieved from site LF1 and Arkona were incubated with an inert bromide tracer following Martin and Banta. 6 Directly, after core retrieval the overlying water was adjusted to a volume of 550 mL to which a concentrated bromide solution was added until a concentration of ~2.5 mM was reached. During a two-day incubation at in-situ temperature, the overlying water was continuously aerated and homogenized by pumping in air. Prior to and after bromide incubations, the sediment cores were sectioned into intervals of 0.5 to 4 cm. Sediment from each depth interval was transferred into 50 mL centrifuge tubes. Subsequently, pore water was extracted using centrifugation (15 min at 4500 rpm). Finally, pore water bromide was determined using Ion Chromatography. Pore water bromide and rate constants for bioirrigation were determined using a 1-D nonlocal exchange function. 7, 8 where φ represents the depth dependent porosity, z is the sediment depth in cm and Ds represents the diffusion coefficient. This diffusion coefficient was corrected for tortuosity 9 and ambient pressure, salinity and temperature, using the R package CRAN marelac, 10 which uses the relations listed in Boudreau et al. 11 α represents the rate constant for bioirrigation for bromide, which is assumed to be time-invariant. c represents the concentration of pore water bromide, whereas c 0 represents bromide levels in the overlying water. Rate constants for bioirrigation (α) were determined by fitting the pore water bromide depth profiles after incubation. Rate constants for bioirrigation were low at both sites (< 0.06 d -1 ; Figure S14 ), despite the presence of polychaetes (Table 2) . Also, the rate constant of biorrigation for Arkona was similar to that of LF1 even though the number of polychaetes was four times higher (Table 2 ). Figure S14 . Pore water bromide depth profiles and rate constants for bioirrigation for site LF1 and Arkona. Gray rectangles represent pore water bromide levels prior to incubation, whereas green diamonds represent pore water bromide after incubation. The red line is the modeled bromide profile based on both diffusion and bioirrigation, whereas the blue line represents the modeled bioirigation depth function (α). 
